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 Figure 6: Data obtained using a non-penetrating oil. (a) Time domain signal response for 
unloaded, dry loaded and wet loaded cases, (b) Signal after filtering and normalisation. 
 
 
Figure 7: Data using a non-penetrating oil. (a) Normalised reduction in signal amplitude, (b) 




































































Figure 9: (a) Schematic representation of fluid flow and (b) effect of localised regions of high 
contact pressure. 
 
The work carried out for this paper utilised initially clean thread surfaces, representing ideal 
conditions.  Contaminants such as surface oxide or residual oils will affect the mechanisms 
by which the fluid is drawn into the system.  These contaminants are typically present when 
penetrating oils are used and this experimental method has the potential to investigate such 
conditions. 
 
6.0 Conclusions 
 
A novel, non‐invasive method to directly measure the rate of penetration of fluids into a 
threaded fastener using ultrasound has been presented using a customized apparatus. 
Three fluids have been tested using M10 specimens in which the region between threads 6 
and 9 has been analysed. Penetration times have been quantified and the relative standard 
deviation between tests is typically between 6 and 10% which is suggested to be down to 
subtle loading variations affecting the contact conditions and the presence of bubbles at the 
time of injection.  
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